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DETAILED ACTION 

Specification 

1 . Applicant is reminded of the proper language and format for an abstract of the 
disclosure. 

The abstract should be in narrative form and generally limited to a single 
paragraph on a separate sheet within the range of 50 to 150 words. It is important that 
the abstract not exceed 150 words in length since the space provided for the abstract 
on the computer tape used by the printer is limited. The form and legal phraseology 
often used in patent claims, such as "means" and "said," should be avoided. The 
abstract should describe the disclosure sufficiently to assist readers in deciding whether 
there is a need for consulting the full patent text for details. 

The language should be clear and concise and should not repeat information 
given in the title. It should avoid using phrases which can be implied, such as, "The 
disclosure concerns," "The disclosure defined by this invention," "The disclosure 
describes," etc. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 23-28, 31 , 33, and 35 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Itakura et al. (US 2002/0158549) in view of Taniguchi (US 
2001/0008387) and Takayama et al. (US 20040174233). 

4. With respect to claim 31 , Itakura et al. discloses a boundary acoustic wave 
device (Fig 1) using a non-leaky propagation type boundary acoustic wave, comprising: 
a boundary acoustic wave element, including a single crystal substrate (item 4), a solid 
layer (item 6) provided on the single crystal substrate, and electrodes (item 5) arranged 
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at a boundary between the single crystal substrate and the solid layer (Fig 1); wherein 
the single crystal substrate has a cut angle (Paragraph 86). 

Itakura et al. does not disclose expressly a plurality of boundary acoustic wave 
elements, the single crystal substrates of those elements having the same cut angle, or 
a propagation direction of a boundary acoustic wave of at least one of the boundary 
acoustic wave elements is different from that of at least one of the other boundary 
acoustic wave resonators, or that the thickness of the electrodes is set so that the 
acoustic velocity of an SH type boundary acoustic wave is lower than the acoustic 
velocity of a slow transverse wave propagating through the solid layer and the acoustic 
velocity of a slow transverse wave propagating through the piezoelectric single crystal 
substrate, or that H>8261 .744p" 1 376 , when p represents the density of the electrodes, H 
represents the thickness of the electrodes, and A represents the wavelength of a 
boundary wave. 

Taniguchi teaches a boundary acoustic wave device having a plurality of 
boundary acoustic wave elements (Fig 5), the single crystal substrates of those 
elements having the same cut angle (Paragraph 49), and a propagation direction of a 
boundary acoustic wave of at least one of the boundary acoustic wave elements is 
different from that of at least one of the other boundary acoustic wave resonators (Fig 
5). Taniguchi also discloses that H>8261 .744p" 1 376 , when p represents the density of 
the electrodes, H represents the thickness of the electrodes, and A represents the 
wavelength of a boundary wave. The claim language does not define the wavelength or 
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how to determine it; therefore, the wavelength can be any desired value. Therefore, the 
electrode thickness would meet the condition H>8261 .744p" 1 376 for some value of A. 

Takayama et al. teaches a boundary acoustic wave device in which the thickness 
of the electrodes is set so that the acoustic velocity of an SH type boundary acoustic 
wave is lower than the acoustic velocity of a slow transverse wave propagating through 
the solid layer and the acoustic velocity of a slow transverse wave propagating through 
the piezoelectric single crystal substrate (Paragraphs 8 and 83). Although Takayama et 
al. does not disclose explicitly the functional language "so that the acoustic velocity of 
an SH type boundary acoustic wave is lower than the acoustic velocity of a slow 
transverse wave propagating through the solid layer and the acoustic velocity of a slow 
transverse wave propagating through the piezoelectric single crystal substrate," this 
would be inherent as Takayama et al. discloses the electrode thicknesses disclosed in 
the specification. 

At the time of invention, it would have been obvious to a person of ordinary skill 
in the art to combine the plurality of boundary acoustic wave elements having different 
propagation directions of Taniguchi and the electrode thickness of Takayama et al. with 
the boundary acoustic wave device of Itakura et al. for the benefit of allowing for 
different electromechanical coupling coefficients within the same device (Paragraph 58 
of Taniguchi) and of reducing the propagation loss (Paragraph 8 of Takayama et al.). 
5. With respect to claim 23, the combination of Itakura et al., Taniguchi, and 
Takayama et al. discloses the boundary acoustic wave device according to claim 31 . 
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Taniguchi discloses that the plurality of boundary acoustic wave elements are boundary 
acoustic wave filters or boundary acoustic wave resonators (Paragraph 58). 

6. With respect to claim 24, the combination of Itakura et al., Taniguchi, and 
Takayama et al. discloses the boundary acoustic wave device according to claim 31 . 
Taniguchi discloses that the plurality of boundary acoustic wave elements define 
resonators (Paragraph 58). 

7. With respect to claim 25, the combination of Itakura et al., Taniguchi, and 
Takayama et al. discloses the boundary acoustic wave device according to claim 31 . 
Taniguchi discloses that the boundary acoustic wave device is a longitudinally coupled 
filter (Fig 5). 

8. With respect to claim 26, the combination of Itakura et al., Taniguchi, and 
Takayama et al. discloses the boundary acoustic wave device according to claim 31 . 
Taniguchi discloses that the boundary acoustic wave elements are provided on a single 
piezoelectric single crystal substrate (Paragraph 58). 

9. With respect to claim 27, the combination of Itakura et al., Taniguchi, and 
Takayama et al. discloses the boundary acoustic wave device according to claim 31 . 
Taniguchi discloses that an electromechanical coefficient of at least one of the boundary 
acoustic wave elements is different from that of at least one of the other boundary 
acoustic wave elements (Paragraph 58). 

1 0. With respect to claim 28, the combination of Itakura et al., Taniguchi, and 
Takayama et al. discloses the boundary acoustic wave device according to claim 31 . 
Taniguchi discloses that a band width of at least one of the boundary acoustic wave 
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elements is different from that of at least one of the other boundary acoustic wave 
elements (Paragraph 55). 

1 1 . With respect to claim 33, the combination of Itakura et al., Taniguchi, and 
Takayama et al. discloses the boundary acoustic wave device according to claim 31 . 
Taniguchi discloses that 33000. 39050p 1 50232 <H<88818p 1 54998 . The claim language 
does not define the wavelength or how to determine it; therefore, the wavelength can be 
any desired value. Therefore, the electrode thickness would meet the condition 
33000.39050p" 1 50232 <H<88818p 1 54998 for some value of A. 

12. With respect to claim 35, the combination of Itakura et al., Taniguchi, and 
Takayama et al. discloses the boundary acoustic wave device according to claim 31 . 
Taniguchi discloses that the electrodes each include a main electrode layer made from 
a material selected from the group consisting of Au, Ag, Cu, Al, Fe, Ni, W, Ta, Pt, Mo, 
Cr, Ti, ZnO, and ITO (Paragraph 61). 

13. Claim 30 is rejected under 35 U.S.C. 103(a) as being unpatentable over Itakura 
et al. in view of Taniguchi, Takayama et al., and Takamine (US 20020135267). 

14. With respect to claim 30, the combination of Itakura et al., Taniguchi, and 
Takayama et al. discloses the boundary acoustic wave device according to claim 31 . 

None of Itakura et al., Taniguchi, or Takayama et al. discloses expressly that a 
duty ratio of the electrodes is set so that the acoustic velocity of an SH type boundary 
acoustic wave is lower than the acoustic velocity of a slow transverse wave propagating 
through the solid layer and the acoustic velocity of a slow transverse layer propagating 
through the piezoelectric single crystal substrate. 
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Takamine teaches a boundary acoustic wave device in which a duty ratio of the 
electrodes is set so that the acoustic velocity of an SH type boundary acoustic wave is 
lower than the acoustic velocity of a slow transverse wave propagating through the solid 
layer and the acoustic velocity of a slow transverse layer propagating through the 
piezoelectric single crystal substrate (Paragraph 64 and Table 1). Although Takamine 
does not disclose explicitly the functional language "so that the acoustic velocity of an 
SH type boundary acoustic wave is lower than the acoustic velocity of a slow transverse 
wave propagating through the solid layer and the acoustic velocity of a slow transverse 
layer propagating through the piezoelectric single crystal substrate," this would be 
inherent as Takamine discloses the IDT duty ratios disclosed in the specification. 

At the time of invention, it would have been obvious to a person of ordinary skill 
in the art to combine the IDT duty ratio of Takamine with the boundary acoustic wave 
device of Itakura et al. as modified by Taniguchi and Takayama et al. as it has been 
held that optimization of a device, where the general conditions are met by the prior art, 
would be obvious to a person of ordinary skill in the art (In reAller, 105 USPQ 233). 

1 5. Claims 34, 43-48, and 50 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Itakura et al. in view of Taniguchi, Takayama et al., and Nakahata 
(US 6025636). 

16. With respect to claim 34, Itakura et al. discloses a boundary acoustic wave 
device (Fig 1) using a non-leaky propagation type boundary acoustic wave, comprising: 
a boundary acoustic wave element, including a single crystal substrate (item 4), a solid 
layer (item 6) provided on the single crystal substrate, and electrodes (item 5) arranged 
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at a boundary between the single crystal substrate and the solid layer (Fig 1); wherein 
the single crystal substrate has a cut angle (Paragraph 86). 

Itakura et al. does not disclose expressly a plurality of boundary acoustic wave 
elements, the single crystal substrates of those elements having the same cut angle, or 
a propagation direction of a boundary acoustic wave of at least one of the boundary 
acoustic wave elements is different from that of at least one of the other boundary 
acoustic wave resonators, or that the thickness of the electrodes is set so that the 
acoustic velocity of an SH type boundary acoustic wave is lower than the acoustic 
velocity of a slow transverse wave propagating through the solid layer and the acoustic 
velocity of a slow transverse wave propagating through the piezoelectric single crystal 
substrate, or that that the piezoelectric single crystal substrate is LiNb03 substrate, cp of 
Euler angles ((p.G.Y) of the LiNb0 3 substrate is in the range -31° to 31°, and 9 and ip are 
in the range surrounded by the points A1 to A13 shown in table 1 . 
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112 
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A09 


48 


90 


A10 


43 


87 


A11 


24 


90 


A12 


0 


91 


A13 


0 


118 



Taniguchi teaches a boundary acoustic wave device having a plurality of 
boundary acoustic wave elements (Fig 5), the single crystal substrates of those 
elements having the same cut angle (Paragraph 49), and a propagation direction of a 
boundary acoustic wave of at least one of the boundary acoustic wave elements is 
different from that of at least one of the other boundary acoustic wave resonators (Fig 
5). 

Takayama et al. teaches a boundary acoustic wave device in which the thickness 
of the electrodes is set so that the acoustic velocity of an SH type boundary acoustic 
wave is lower than the acoustic velocity of a slow transverse wave propagating through 
the solid layer and the acoustic velocity of a slow transverse wave propagating through 
the piezoelectric single crystal substrate (Paragraphs 8 and 83). Although Takayama et 
al. does not disclose explicitly the functional language "so that the acoustic velocity of 
an SH type boundary acoustic wave is lower than the acoustic velocity of a slow 
transverse wave propagating through the solid layer and the acoustic velocity of a slow 
transverse wave propagating through the piezoelectric single crystal substrate," this 
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would be inherent as Takayama et al. discloses the electrode thicknesses disclosed in 
the specification. 

Nakahata teaches a boundary acoustic wave device in which the piezoelectric 
single crystal substrate is LiNb0 3 substrate, (p of Euler angles ((p,6,ijj) of the LiNb0 3 
substrate is in the range -31° to 31°, and 9 and qj are in the range surrounded by the 
points A1 to A13 (column 9, line 65 through column 10, line 18). 

At the time of invention, it would have been obvious to a person of ordinary skill 
in the art to combine the plurality of boundary acoustic wave elements having different 
propagation directions of Taniguchi, the electrode thickness of Takayama et al., and the 
crystal orientation of Nakahata with the boundary acoustic wave device of Itakura et al. 
for the benefits of allowing for different electromechanical coupling coefficients within 
the same device (Paragraph 58 of Taniguchi), reducing the propagation loss (Paragraph 
8 of Takayama et al.), and improving the coupling coefficient (column 2, lines 29-42 of 
Nakahata). 

1 7. With respect to claims 43-48 and 50, the subject matter thereof corresponds to 
that of claims 23-28 and 35; therefore, claims 43-48 and 50 are unpatentable over 
Ikatura in view of Taniguchi, Takayama et al., and Nakahata. 

18. Claims 32, 36-38, and 41 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Itakura et al. in view of Taniguchi, Takayama et al., and Nishiyama et 
al. (US 2007/0132339). 

19. With respect to claim 32, the combination of Itakura et al., Taniguchi, and 
Takayama et al. discloses the boundary acoustic wave device according to claim 31 . 
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None of Itakura et al., Taniguchi, or Takayama et al. disclose that p>3745 kg/m 3 . 

Nishiyama et al. teaches a boundary acoustic wave device in which the electrode 
may be made of a large number of materials, among them materials having densities 
greater than 3745 Kg/m 3 (Paragraph 32). 

At the time of invention, it would have been obvious to a person of ordinary skill 
in the art to combine the electrode materials of Nishiyama et al. with the boundary 
acoustic wave device of Itakura et al. as modified by Taniguchi and Takayama et al. as 
the electrode materials taught by Nishiyama are well known for their use as electrode 
materials. 

20. With respect to claim 36, the combination of Itakura et al., Taniguchi, and 
Takayama et al. discloses the boundary acoustic wave device according to claim 35. 

None of Itakura et al., Taniguchi, or Takayama et al. discloses that the electrodes 
each further include an additional electrode layer laminated on the main electrode layer. 

Nishiyama et al. teaches a boundary acoustic wave device in which the 
electrodes each include an additional electrode layer (Fig 1F and 1G, item 5) laminated 
on the main electrode layer (item 4A). 

At the time of invention, it would have been obvious to a person of ordinary skill 
in the art to combine the additional electrode of Nishiyama et al. with the boundary 
acoustic wave device of Itakura et al. as modified by Taniguchi and Takayama et al. for 
the benefit of providing a protective film for the main electrode (Paragraph 160 of 
Nishiyama et al.). 
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21 . With respect to claim 37, the combination of Itakura et al., Taniguchi, and 
Takayama et al. discloses the boundary acoustic wave device according to claim 36. 
Itakura discloses that the solid layer includes a dielectric substance (Paragraph 97). 

22. With respect to claim 38, the combination of Itakura et al., Taniguchi, and 
Takayama et al. discloses the boundary acoustic wave device according to claim 37. 
Itakura et al. discloses that the dielectric substance includes a material primarily 
composed of Si0 2 (Paragraph 97). 

23. With respect to claim 41 , the combination of Itakura et al., Taniguchi, and 
Takayama et al. discloses the boundary acoustic wave device according to claim 37. 
Itakura et al. discloses that the solid layer includes at least one material selected from 
the group consisting of Si, SiC>2, glass, silicon nitride, silicon carbide, ZnO, Ta20s, 
titanate zirconate lead piezoelectric ceramic, aluminum nitride, Al 2 0 3 , LiTa0 3 , and 
LiNb0 3 (Paragraph 97). 

24. Claims 39 and 40 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Itakura et al. in view of Taniguchi, Takayama et al., Nishiyama, and Mishima et al. 
(US 20050099091). 

25. With respect to claim 39, the combination of Itakura et al., Taniguchi, Takayama 
et al., and Nishiyama et al. discloses the boundary acoustic wave device according to 
claim 37. 

None of Itakura et al., Taniguchi, Takayama et al., or Nishiyama et al. discloses 
that the solid layer includes a plurality of laminates, each of the plurality of laminates 
including a plurality of material layers. 
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Mishima et al. teaches a boundary acoustic wave device in which the solid layer 
includes a plurality of laminates, each of the plurality of laminates including a plurality of 
material layers (Fig 10, items 15 and 16). 

At the time of invention, it would have been obvious to a person of ordinary skill 
in the art to combine the laminates solid layer of Mishima et al. with the boundary 
acoustic wave device of Itakura et al. as modified by Taniguchi, Takayama et al., and 
Nishiyama et al. for the benefit of preventing thermal damage during the manufacturing 
process (Paragraph 72 of Mishima et al.). 

26. With respect to claim 40, the combination of Itakura et al., Taniguchi, Takayama 
et al., Nishiyama et al., and Mishima et al. discloses the boundary acoustic wave device 
according to claim 39. Mishima et al. discloses that the solid layer includes a layer 
primarily composed of Si0 2 (item 15) laminated to a layer primarily composed of Si 
(item 16). 

27. Claim 42 is rejected under 35 U.S.C. 103(a) as being unpatentable over Itakura 
et al. in view of Taniguchi, Takayama et al., and Kadota et al. (US 5260913). 

28. With respect to claim 42, the combination of Itakura et al., Taniguchi, and 
Takayama et al. discloses the boundary acoustic wave device according to claim 31 . 

None of Itakura et al., Taniguchi, or Takayama et al. discloses expressly that the 
boundary acoustic wave elements each further includes a resin layer adhered to the 
solid layer. 



Application/Control Number: 10/596,359 Page 14 

Art Unit: 2834 

Kadota et al. teaches a boundary acoustic wave device in which the boundary 
acoustic wave elements includes a resin layer (Fig 9, item 29) adhered to a solid layer 
(item 5). 

At the time of invention, it would have been obvious to a person of ordinary skill 
in the art to combine the resin layer of Kadota et al. with the boundary acoustic wave 
device of Itakura et al. as modified by Taniguchi and Takayama et al. for the benefit of 
simplifying the manufacturing process of the device (column 6, lines 59-68 of Kadota et 
al.) and better protecting the device by placing the device in a packaging material. 

29. Claim 49 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ikatura 
et al. in view of Taniguchi, Takayama et al., Nakahata, and Takamine. 

30. With respect to claim 49, the subject matter thereof corresponds to that of claim 
30; therefore, claim 49 is unpatentable over Ikatura in view of Taniguchi, Takayama et 
al., Nakahata, and Takamine. 

31. Claims 51-53 and 56 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Ikatura et al. in view of Taniguchi, Takayama et al., Nakahata, and Nishiyama et al. 

32. With respect to claims 51 -53 and 56, the subject matter thereof corresponds to 
that of claims 36-38 and 41; therefore, claims 51-53 and 56 are unpatentable over 
Ikatura et al. in view of Taniguchi, Takayama et al., Nakahata, and Nishiyama et al. 

33. Claims 54 and 55 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Ikatura et al. in view of Taniguchi, Takayama et al., Nakahata, Nishiyama, and 
Mishima et al. 
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34. With respect to claims 54 and 55, the subject matter thereof corresponds to that 
of claims 39 and 40; therefore, claims 54 and 55 are unpatentable over Ikatura et al. in 
view of Taniguchi, Takayama et al., Nakahata, Nishiyama, and Mishima et al. 

35. Claim 57 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ikatura 
et al. in view of Taniguchi, Takayama et al., Nakahata, and Kadota et al. 

36. With respect to claim 57, the subject matter thereof corresponds to that of claim 
42; therefore, claim 57 is unpatentable over Ikatura et al., Taniguchi, Takayama et al., 
Nakahata, and Kadota. 

Response to Arguments 

37. Applicant's arguments filed 1 0 October 2008 have been fully considered but they 
are not persuasive. 

38. Applicant argues that none of Itakura et al., Taniguchi, Takayama et al., and 
Nakahata et al. discloses boundary acoustic wave devices. However, both Itakura et al. 
and Nakahata et al. disclose boundary acoustic wave devices, as can be seen in figure 
1 of Itakura et al. and at least figure 40 of Nakahata et al. 

39. Applicant argues that Takayama et al. does not disclose that "a thickness of the 
electrodes is set so that the acoustic velocity of an SH type boundary acoustic wave is 
lower than the acoustic velocity of a slow transverse wave propagating through the solid 
layer and the acoustic velocity of a slow transverse wave propagating through the 
piezoelectric single crystal substrate" However, this is simply functional language, which 
is not what Takayama was cited for. Takayama was cited for its teaching of electrode 
thickness, which in combination with Itakura et al. and Taniguchi, results in a device 
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having each of the claimed structural elements. As this combination has each of the 
claimed structural elements, the structure resulting from the combination would be 
capable of the same functions as the claimed structure. 

40. Applicant argues that the device of Itakura et al. is a surface acoustic wave 
device, and that it is not a boundary acoustic wave device, saying that the silicon 
dioxide layer provided over the electrodes does not make the device a boundary 
acoustic wave device. However, a device may be both a surface acoustic wave device 
and a boundary acoustic wave device. The device of Itakura et al. generates a surface 
acoustic wave along the boundary between the zinc oxide layer and the silicon dioxide 
layer; therefore, the device of Itakura et al. is a boundary acoustic wave device. 

41 . Applicant argues that because Takayama et al. discloses only a surface acoustic 
wave device and does not disclose that "the acoustic velocity of an SH type boundary 
acoustic wave is lower than the acoustic velocity of a slow transverse wave propagating 
through the piezoelectric single crystal substrate". However, it is Itakura et al. that 
teaches a boundary acoustic wave device, and Takayama that teaches the electrode 
thickness that, in combination with Itakura et al., would result in the claimed functional 
limitations. 

42. Applicant argues that Taniguchi does not disclose that "H>8261 .744p" 1 376 , when 
p represents the density of the electrodes, H(A) represents the thickness of the 
electrodes, and A represents the wavelength of a boundary wave", arguing that A can 
not simply be chosen arbitrarily, as the wavelength of a given acoustic wave device is 
determined based on the characteristics of the IDT electrodes. However, the claim 
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language does not contain any limitation directed to the characteristics of the IDT 
electrodes or the wavelength of the device; therefore, as the combination of Itakura et 
al., Taniguchi, and Takayama et al. discloses each of the claimed structural elements, 
the structure resulting from that combination would have the same properties. 
43. Applicant argues that there would be no reason or motivation to combine the 
teachings of Nakahata et al. with the device of Itakura et al. as modified by Taniguchi 
and Takayama et al., arguing that the acoustic velocity of 8000 m/s is not a result of the 
crystalline orientation. However, it would be obvious to combine the teachings of 
Nakahata et al. for the benefit of improved coupling coefficient (column 2, lines 29-42). 
In addition, it has been held that optimization by routine experimentation would be 
obvious to a person of ordinary skill in the art (In re Aller, 105 USPQ 233). As the Euler 
angles of the lithium niobate crystals can be chosen by routine experimentation, it would 
be obvious to a person of ordinary skill in the art to select a crystal having Euler angles 
that yield the desired properties. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Derek J. Rosenau whose telephone number is (571) 
272-8932. The examiner can normally be reached on Monday thru Thursday 7:00-5:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Leung Quyen can be reached on (571) 272-8188. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Quyen P Leung/ 

Supervisory Patent Examiner, Art Unit 2834 
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